Introduction
Modern stochastic macroeconomic theory asserts that economic disturbances and polides are in general transmitted across countries, though the Channels of trans mission and the exact way in which economies respond to shocks may depend on the type of exchange rate regime. Of particular concern has been the extent to which a domestic economy is insulated from foreign disturbances under a flexible exchange rate (FLER) regime.
Long before the inception of the current system of managed exchange rates it was argued that exchange rate flexibility would greatly reduce macroeconomic interdependence across countries. Friedman (1953) , for example, showed that FLER would suppress the international transmission of monetary shocks by eliminating the effects of foreign prices and allowing only the real effects to be transmitted across the countries. Meade (1950) , on the other hand, in his fixed price model *We gratefully acknowledge useful comments from Dr. Axel Weber.
with the assumption of perfect capital mobility found that FLER would completely insulate the domestic economy from the foreign monetary disturbances. However, Mundell (1963) , using perfect capital mobility, has predicted that foreign monetary disturbances would produce a negative effect in the domestic economy 1 .
Alternatively, Dornbusch (1976) and Mussa (1979) showed that, with perfect ca pital mobility, the positive or the negative transmission of monetary shocks will depend upon the impact of the foreign monetary shocks on exchange rate expectations, and thereby on the domestic interest rate. Turnovsky and Kingston (1977) , on the other hand, found a positive effect of an increase in foreign inflation on the domestic economy with a fall in the world real interest rate. Turnovsky (1981) in a rational expectations model has indicated that the domestic economy would completely be insulated from foreign price disturbances. Marston (1984) investigates how a small country which. has economic ties with a large country from an exchange rate union 2 Except for a few studies like Marston (1984) and Argy et al. (1989) who have analyzed the international transmission of real and monetary disturbances, it can be observed that researchers have analyzed specifically the transmission of foreign monetary shocks within the domestic economy. One thing which clearly emerges is that the evidence for the transmission of foreign disturbances is mixed.
x The interested readers are further referred to Laursen and Metzler(1950) , Branson and Rotemberg (1980) , Cox(1980) , Schmid (1982) , Corden and Turnvosky(1983) and Argy and Salop(1983) for studies of negative transmission of foreign monetary disturbances.
2 Marston (1984) defines the exchange rate union as an arrangement in which member countries of each union maintain fixed exchange rates between member currencies, but with each country retaining its own central bank with control over its national monetary policy. Furthermore, they have, by and large, not dealt with the case where a country from an exchange rate union is large enough to affect the other union country in a three-country world. This is especially true of Marston's (1984) treatment of a three-country world consisting of a small country facing two large countries, viz. the potential partner of the small country in an exchange rate union and another partner forming the rest of the world. The purpose of this paper is then, to extend Marston's (1984) analysis of the three-country world, to examine the international transmission of real and monetary disturbances originating at home and abroad in a three-country framework where two countries are assumed to have no macroeconomic impact on a third country but they are large enough to influence each other. Each of the disturbances has potential effects that depend on several factors like the degree of wage indexation, the type of exchange rate regime, etc.
Section 2 presents a three-country model and uses the model to derive equations for Output, prices of domestic output and two exchange rates under the FLER and equations for output, prices of domestic output and one reserve stock under the FER. In section 3, we present and discuss some numerical results that are designed to illustrate the quantitative importance of the mechanisms discussed in the theoretical model. The last section presents concluding remarks.
2
The Model and its Solution
Consider a world consisting of three countries (a, b and c). For simplicity, we assume that countries a and b are identical. That is, the structural parameters in the aggregate demand and supply functions and in the financial equations are the same for both countries. We further assume that countries a and b have no macroeconomic impact on country c but they are large enough to influence each other. So, the behaviour of country c is not modelled explicitly. Following
Marston's (1984) structure, the model of each country consists of three basic equations, aggregate demand and supply equations for the output produced in that country, and an equation describing equilibrium in financial behaviour. Perfect asset substitution is assumed, so there is a single interest rate that is common to the assets of all three countries.
The Model
The model is set out as follows: 
0o
(1 -0 ')L* , where (1 -# ') is the share of labour in the produetion funetion.
ßi nominal interest rate elasticity.
Equations (l)-(2) represent the two countries' demand for output. The de mand is a funetion of foreign output, relative prices of foreign and domestic goods and real interest rate. In addition, each country is exposed to a real disturbance (uf).
Equations (5)- (8) explain the supply side of the economy. The supply beha viour is based on a labour contract lag of one period with partial or complete indexation of wages to current prices. Output is responsive to nominal wages relative to domestic prices, but the former is partially or fully indexed to current changes in the price index which is a weighted average of domestic and foreign prices. The supply funetions (5) and (8) are derived from the Cobb-Douglas produetion funetion, the labour market equilibrium conditions (6) and (9) determining the contract wage and the wage indexation equations (7) and (10) . The contract wage, indicating expectations at t -1, is based on labour demand and an inelastic labour supply 3 . The actual wage is expected to differ from the contract 3 The desired labour supply is assumed to be inelastic following Marston (1984) . But once the contract is signed the amount of labour supplied is determined by the demand for labour as in Gray (1976) .
wage if the indexation parameter is different from zero 4 . While domestic prices alone affect the supply of output when there is no indexation, the domestic prices as well as foreign prices via the price index influence the output supply when the wages are partially or fully indexed.
Equations (11) to (14) are the conventional money demand and supply equa tions. Real demand is a positive funetion of real income and a negative funetion of the nominal interest rate. The behaviour of money supply depends upon the exchange rate regime. Under the FER regime, the supply of money is assumed to be a funetion of an endogenously determined reserve component and an exogenously given domestic component of the money supply. In the FLER regime, both the reserve and the domestic component of the money supply are exogenously determined. Each country is also exposed to a monetary disturbance (u™*).
Equations (15) to (18) describe the product market and the money market equilibrium conditions. The domestic interest rate is equal to the foreign interest rate plus the expected rate of depreciation of the domestic currency according to equations (19)- (20) . Similarly, the real interest rates in equations (21)- (22) Equations (30) to (32) explain that all the effects Coming from country c are exogenously determined. They are expressed as a funetion of a constant and a disturbance term.
Assuming that expectations follow long-run equilibrium values, under the FLER, we can Substitute equations (3), (4), (19)- (22), (24)- (25), (28)- (32) into equations (1)- (14) through equations (15)- (18) and (23) (3), (4) , (19)- (22), (26)- (32) are substituted into equations (1)- (14) through equations (15)- (18) and (23) For convenience, the definition of coefficients used in the derivation of the model is given in the appendix.
Solutions for Real and Monetary Disturbances in Country a
Using the model and the procedura just described, the following equations show the solutions for various disturbances in the FER and the FLER regimes. 
e a t c -e* c = Exogenous output and price shocks coming from country c are expected to increase the output in country a both in the FER and in the FLER regimes. But the variability of output would be less in the FLER regime, depending upon the extent to which the exchange rate appreciates. As far as the effect of an increase in country c's interest rate is concerned, in the FER regime, a rise in country c's interest rate lowers country a's output through the real interest rate effect on aggregate demand. In the FLER regime, a rise in country c's interest rate as such lowers output but the induced depreciation of country a's exchange rate increases it. Therefore, the output in country a is subject to two opposing forces in the FLER regime. As far as the effects of monetary shocks emanating from countries a and b on country a's output are concerned, the FER regime provides perfect insulation, while in the FLER output, prices and exchange rates in country a are affected. For a real disturbance, the FLER is effective in reducing the variability of country a's output, because the FLER adjusts in such a way as to dampen a change in demand. Table 1 . For price elasticities, we used the estimates reported by Spencer's (1984) world trade model for industrial countries. Income elasticities 5 Throughout the discussion, for convenience, we alternatively use the terms, "the domestic economy", "the home country" and "Germany" to refer to country a. Using the parameterization just described, the model is solved to study the effects of real and monetary disturbances originating at home and abroad 6 . We examine the results of domestic disturbances first under the FER and the FLER and then turn to the transmission of foreign disturbances in the domestic economy under both exchange rate regimes.
As far eis the domestic disturbances are concerned, following Mundeil (1963), one may consider these disturbances as the deliberate instruments of fiscal and monetary policies, and therefore one may want to maximize their effect on the economy. However, given the stochastic assumption that the shocks have a mean of zero and are serially uncorrelated, these policies would have to be regarded as unantieipated and temporary (Marston, 1982) . In that case the objective would be to minimize their impact on the economy. Although the real and the mone tary shocks influence most of the economic variables in a country under alternate exchange rate regimes, following the literature on the choice of an appropriate exchange rate regime, we examine the effects of the shocks on Output only. To put it succinctly, the analysis mainly concentrates on the transmission of real and monetary disturbances on output under both exchange rate regimes, though the response of other variables, viz. prices and exchange rates is also discussed. 6 The partial variances reported in Tables 2-6 are calculated by using the following procedure:
Let Yt a -Y° = Kuf C , where K is a coefficient. Taking expectation on both sides gives E(Yt a - 2 . Replacing E(u^e) 2 by <r\ and normalizing the variance of disturbances (<T" = 1) in the above equation yields what we call the partial variance. A similar procedure is followed with respect to other disturbances. (Table   2 ). In the FLER regime, in contrast, monetary shocks do change equilibrium output and with indexation they do it both via demand and supply changes.
Depreciation of the exchange rate pushes up aggregate demand because of the sensitivity of aggregate demand to relative prices and real interest rates. With indexation, there is both a steepening of the supply curve and a leftward shift in the supply because depreciation leads to a rise in indexed nominal wages. Thus under indexation, as in the case of no indexation, the FLER regime causes both prices and output to vary (Tables 2 and 3 Thus, the monetary expansion in France produces a negative effect on output in Germany in the FLER regime, while there is no such effect in the FER regime.
Indexation steepens the slope of the supply curve and lowers output variance.
Appreciation shifts the supply curve to the right and further reduces output va riance. Thus, the results on the whole indicate that, regardless of the degree of wage indexation, the FER regime is more effective in insulating German output from French monetary shocks than the FLER regime.
Consider the effect of demand disturbances. Irrespective of the degree of wage indexation, an increase in aggregate demand in France increases the output and the prices in that country under the FER regime. On the other hand, in the FLER regime, an appreciation of the franc exchange rate dampens the overall increase in aggregate demand in France. As far as Germany is concerned, the demand disturbance in France causes both prices and output to increase under both exchange rate regimes (Tables 2 and 3 ). The increased levels of output, prices and interest rates in France imply pressure on the exchange rate. In the FER regime, the increase in French output and prices causes prices and output in Germany to vary. In the FLER regime, the increased levels of French output and prices also stimulate demand for German commodities. However, the depreciation of the mark exchange rate against the franc and the appreciation of the mark exchange rate against the dollar help to reduce the variability of output and prices. Thus there are less output and price variations in case of the FLER regime (Tables 2 and 3 ). The results on the whole indicate that, while the FER regime offers perfect insulation from the monetary shocks coming from the union partner France, the FLER regime, with b = 0 and 0.5, is highly effective in dampening a real shock emanating from France, the union partner of Germany. When b = 1, the FER regime reduces the variability of output from real shocks. As the commentator points out, this ability of the FLER regime is lost for high degrees of indexation.
Disturbances from Country c
Since the behaviour of the United States is not modelled explicitly here, unlike the analysis presented in the preceding sections, the shocks coming from the United
States are traced through output shocks, price shocks and interest rate shocks
rather than through what we so far called real and monetary shocks.
Regardless of the degree of indexation at home, in the FER regime, a rise in the United States output increases the output in Germany. Indexation affects the supply curve only. An increase in the degree of indexation steepens the slope of the supply curve. As a result, the output rise in Germany is reduced. Therefore, the higher the degree of indexation, the lower the output variance in Germany.
In the FLER regime, the output in Germany is increased as well. Whether the output variance is higher or lower in the FLER regime, depends on whether the mark appreciates or depreciates. The higher domestic interest rate due to an increase in domestic transactions leads to an appreciation. Hence, the output Variation in Germany is less in the FLER regime than in the FER regime. With füll indexation, the variability of output is identical in both regimes.
Under the FER, an increase in foreign prices raises domestic Output. The variability in prices would be less in the FLER regime, if the exchange rate would appreciate in response to the increase in prices abroad. As in the case of output disturbance, with b = 0 and 0.5, the increase in output and therefore the increase of the interest rate ensures that the exchange rate appreciates with respect to the dollar, which in turn ensures that the variance in output is less in the FLER regime than in the FER regime. When b = 1, the output Variation is identical in both regimes.
As far as the effect of an increase in the United States' interest rate is concerned, in the FER regime, a rise in the United States' interest rate lowers the domestic (Germany's) output through the real interest rate effect on aggregate
demand. An increase in the United States' interest rate will lead to an increase in the German interest rate, reduce the demand for German output and thus reduce equilibrium output in Germany. Indexation affects the output supply only. The higher the degree of indexation, the steeper the slope of the supply curve. For a given shift in the demand curve, the higher the degree of indexation, the lower the output variance in Germany.
In the FLER regime, higher interest rates in country c raise interest rates in country a and depreciate the mark exchange rate with respect to the US dollar.
Thus, under FLER, there are two opposing forces on output. The rise in domestic interest rates lowers the demand for output while the depreciation increases it.
Given (Table 4) . This independence is due to the assumed symmetry between Germany and France. As far as domestic disturbances are concerned, the FER is effective in insulating the economy from monetary shocks and the FLER regime, short of füll indexation, performs well in case of real shocks. As far as foreign disturbances coming from France are concerned, the FER regime insulates 7 Apart from the results reported in this paper, a sensitivity test was also performed for the 
•63 = Ais(AgA6 -ßxA23) (87)
Be = AX5(XYA27-YZR)-[(A4-A3)(AX + YZX)(RA23)]
-[ÄT(A3 -A 4) + A23K-A1 + Y Z\)RA2z The figures reported are partial variances. 
